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Abstract

Obesity and overweight have become a global
problem. Obesity is increasing sharply, especially in Iranian women. Experts believe
that diet and drugs alone are not enough to treat and control sugar and blood fat
metabolism of patients, but physical and sports activities should also be added to the
daily schedule.

The current research is a semi-experimental type with a
pre-test and post-test design. 40 overweight women were randomly assigned to four
groups of combined exercise, combined exercise-supplement , supplement and
control. Aerobic training was performed for 8 weeks and three sessions per week
with 50-75% of the maximum heart rate and TRX training in the range of 12 to 17
pressure perception on the Borg scale. 24 hours before the start of training and 48
hours after the end of the last session, blood was taken to measure leptin and visfatin.
Then, analysis of covariance (Ancova) test was used for inter-group changes and
paired correlation T-test for intra-group comparison. Data analysis was done by
SPSS version 25 software at a significance level of P<0.05.

The results show a significant decrease in leptin (p=0.001) and visfatin
(p=0.001) values, and the changes for the exercise and exercise-supplement group
were more than the cinnamon supplement group.

According to the results of the current research and since combined
exercise has a beneficial effect on leptin and visfatin compared to supplements, it
can be recommended that overweight people use combined exercise to lose weight.
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Introduction

Obesity as a global public health issue is
associated with increased risk of diseases such as
type 2 diabetes. Adipose tissue is significantly
associated with pre-inflammatory cytokines such
as visfatin and leptin. Obese individuals appear to
appear to have little or no effect on energy
homeostasis by increasing leptin levels.

visfatin is a new cytokine that originates from
adipose tissue. Previous studies have shown
higher levels of visfatin in diseases such as
diabetes. However, the increase in fat production
in obesity is not yet fully understood. It is
speculated that the mechanisms in fat cells are
large and have fat load that are responsible for
maintaining and restoring energy homeostasis in
the cases of excessive nutrients. A study reported
that exercise affects the balance of pre-
inflammatory cytokines. It has been demonstrated
that dietary intervention is effective in reducing
inflammation in obesity and related metabolic
disorders. In this regard, understanding the
mechanisms associated with obesity is very
important. Physical activities have different
effects on the metabolism of the body, which
helps us to identify and interpret these effects in
understanding and interpreting the physiological
mechanisms and biological reactions of the body.
Therefore, the present study aimed to achieve a
new training method and scientific basis to
provide the effectiveness of training and
cinnamon training in obesity field and the
mechanism for further studies in this field.

Methodology

The statistical sample of this research was 40
eligible women with an average age of
30.75+1.81. They were randomly divided into
four groups.

Food recall questionnaire, which is a
retrospective method, was used to control the
nutrition and calculate the calories of the
subjects' food plan. This questionnaire was
completed for three days before the
implementation of the training protocol or
during the pre-tests and three days after the end
of the training protocol or during the post-tests.
Subjects first performed TRX exercises and then
aerobic exercises.

Aerobic exercise was performed for eight
weeks and three days a week, and in the first and
second week, it started with 50% of the
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maximum heart rate, and in the eighth and
seventh weeks, the intensity of the exercise
reached 75% of the maximum heart rate. The
exercises started with warm-up for 10 minutes
with easy walking and stretching movements,
and then aerobic exercise for 6-16 minutes
(intermittent jogging) and simple aerobic
movements for 20-30 minutes in harmony with
music (Lovaimpect). used. At the end of each
session, 5 minutes return to the initial state with
gentle stretching movements.

The TRX training protocol was carried out
for eight weeks. Each movement was performed
in 3 sets. The number of repetitions in each
movement was fixed at 10 repetitions. 30
seconds rest between each set, after completing
2 movements, they rested for 1 minute and then
performed the next 2 movements in the same
way until one round of the exercise was
completed. The number of exercises was 6
movements reached 18 movements. Exercise
intensity was also measured by the Borg
Perceived Exertion (RPE) scale. In this way,
before starting the exercises, the subjects were
familiarized with this scale and its range, and the
training was performed in the pressure
perception range of 12 to 17 on the Borg scale,
equivalent to 70 to 85% of a maximum
repetition.

The subjects of the cinnamon group received
cinnamon in the form of 500 mg capsules, three
times a day (morning, noon and night) after each
meal for eight weeks. The cinnamon group and
the control group did not do any sports activities
during the program.

In this research, blood sampling was done
before the beginning of the training period (pre-
test) and 48 hours after the end of the last eight-
week training session (post-test) to measure
irisin serum levels, glucose serum levels, insulin
serum levels and insulin resistance. After
collecting data, analysis of covariance (Ancova)
test was used for inter-group changes and paired
correlation T-test was used for intra-group
comparison. Data analysis was done by SPSS
version 25 software at a significance level of
P<0.05.

Results

In order to check the normality of the data, the
Shapiro-Wilk test was used and the Lune test was
used to estimate the homogeneity of variances,



Effect of combined exercise and cinnamon...

and the results in Table 4 show that the data were
normal and the variance was homogeneous.

Leptin values (p=0.001) show a significant
difference. The results of the paired t-test show a
significant decrease in the training group
(P=0.001) and the training+supplement group
(P=0.01). These changes for the exercise and
exercise-supplement group are more than the
cinnamon supplement group and the control
group, and the amount of changes for the exercise
group is more than the exercise-supplement
group.

Visfatin values (p=0.001) show a significant
difference.The results of the paired t-test show a
significant decrease for all three groups. These
changes for the exercise and exercise-supplement
group are more than the cinnamon supplement
group, and also the amount of changes in the
exercise-supplement group is higher in visfatin
variable than the exercise and supplement grou
The results showed that there was no significant
difference between the two groups in the pre-test
scores of the treatment adherence variable and all
its components (P<0.05). Meanwhile, there was a
significant difference (P<0.01) in the post-test and
follow-up scores of all variables between the two
groups. So, the efficacy of written emotional
expression training on increasing adherence to
treatment in heart patients was confirmed.

Discussion

Leptin in the treatment of human obesity and
as a novel pathophysiological marker in the study
of weight-related disorders, such as obesity.

And studies have shown that increasing leptin
levels have a negative effect on obesity and
insulin resistance .Leptin decreases muscle
triacylglycerol (TG) by rapidly activating AMPK,
increasing the hydrolysis and oxidation of fatty
acids .

According to the present study, it seems that
exercise can reduce inflammation and reduce fat
tissue by improving leptin. Then, an active
lifestyle increases the life expectancy of people
with obesity. Cinnamon is known to enhance the
effect of insulin in carbohydrate metabolism. It is
believed that the factors present in cinnamon
increase the action of insulin in carbohydrate
metabolism and cause a decrease in leptin and an
increase in serum adiponectin. There are other
researchers as well. These factors have been
confirmed in cinnamon. This unknown factor
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causes a threefold increase in insulin activity in
glucose metabolism in fat cells. Researchers have
found that the polyphenols in cinnamon prevent
the formation of glycosylated end products in the
serum.

The results of the current research showed a
significant decrease in visfatin in all three groups.
Studies so far have shown that visfatin levels as
well as its gene expression are influenced by
factors such as obesity and overweight, diabetes,
glucose level, blood insulin level and plasma
levels of blood lipids. During past research, it has
been shown that obese children (high BMI) and
women with visceral obesity have higher levels of
visfatin. Brandt and colleagues also showed a
positive relationship between visfatin and body
fat percentage in their studies .

Visfatin regulates the intracellular activity of
NAD/NADH-dependent enzymes critical for
glucose-stimulated insulin secretion in pancreatic
beta cells. Circulating visfatin levels are closely
related to the accumulation of white adipose tissue
and its synthesis is regulated by several factors
including TNF-a, glucocorticoids, interleukin-6
and growth hormone. Investigating the insulin-
like function of visfatin showed that this protein
increases glucose absorption in muscle cells and
fat tissue and decreases glucose production in
liver tissue through the binding and activation of
insulin receptors in a different place other than the
insulin binding site and has pro-inflammatory
potential. And it is anti-apoptotic, which is
essential in inflammatory and infectious diseases

Cinnamon supplement, having polyphenolic
compounds with anti-obesity effects, can be
effective in reducing fat cells and visfatin. Studies
in laboratory conditions showed that fat cells can
be inhibited by polyphenolic compounds. Also,
they inhibit lipolysis and lipogenesis, which tends
to reduce weight. The results obtained in the
present research confirm this matter.

Conclusion

Overall, this study concluded that a long-term
moderate physical exercise and cinnamon
supplementation significantly reduced circulating
leptin and visfatin levels in obese subjects.
According to the results of the present research
and since combined exercise has a beneficial
effect on leptin and visfatin, it can be
recommended that people who are overweight can
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use combined exercise to lose weight. It is
worth mentioning that in TRX training programs,
the intensity and duration of the activity and the
recovery time for healthy and sick people should
be considered. Weight loss from cinnamon
supplementation effectively reduces adipose
tissue significantly, and both interventions may be
used together as a powerful weight loss technique
as well as a weight management tool. However, in
order to gain deeper insight into the regulation and
pathology of these adipokines we need to
investigate how regular exercise, dietary
intervention, and lifestyle influence. The interest
in further research on these hormones should
remain high. In the present study, combined
exercise and cinnamon supplementation were
shown to decrease the levels of leptin and visfatin.
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